THERE are, I venture to think, very few diseased conditions of bone on which the Rontgen expert cannot throw some light, and a great many where valuable information can be obtained by an X-ray examination. Yet it is strange but true that many practitioners seem curiously unaware of this fact, and are content to rely upon manual examination when the tissues are unbroken, and upon the probe when a sinus has formed. The latter instrument might well be dispensed with, as far as bone lesions are concerned, as an instrument of diagnosis, and in many cases much unnecessary pain is inflicted upon the patient without any reliable information being obtained, whereas the Rontgen examination is painless and the resulting information accurate. The early diagnosis in many bone diseases depends upon the information which is obtained from a good negative plus the clinical history; in others the prognosis is made more certain when a radiogram has been taken and carefully studied, while in a few cases much valuable help is afforded to the surgeon with regard to the necessity of an operation, the most favourable time to perform it, and the technique which should be employed. I will illustrate these points in a few minutes.
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It is extremely difficult in many cases of suppuration of the flexor tendon sheaths of the fingers to determine whether the underlying bone is damaged beyond repair, and yet it is important to be informed on this point. I well remember a case that came to me with grave mischief in the index finger of his right hand, which had been under treatment in another town for many weeks. A Rontgen examination revealed the fact that the proximal phalanx of this finger was in a condition of necrosis. I amputated the finger, and in three weeks, with aid of venous hyperaemia, he was able to return to his work-a matter of great importance to his employer, who was not insured, and had been paying him compensation for many weeks. It is quite as necessary in some cases to be certain that no bone lesion exists where there is an element of doubt. My partner only last week asked me to examine a case for him where there was pain and swelling over the dorsum of the foot of a lad, 89 90 Green: B6ntgen Exaninzation in Bone Diseases aged 10; the history suggested some trouble in the tarsal bones following an attack of influenza, but the skiagram showed that all the bones were quite normal.
I had an interesting case of a man, aged 45, a publican, who sent for mne in urgent haste because he had fallen down with an acute pain in his left thigh. I went to him immediately, and found a short, thickset miian, weighing quite 22 stone; he was unable to bear any pressure over the outer surface of the middle third of the thigh, which appeared to be swollen, but in reality was the same size as the other, viz., 36 in. in circumference; there was no fracture of the neck of the femur, and it was difficult to account for the acute pain and the inability to put the foot to the ground or move it on the bed; at first I was inclined to think that I had to deal with a sarcoma of the shaft of the bone, and that possibly a spontaneous fracture was imminent. I took several skiagrams of the leg, but great difficulty was experienced in obtaining any detail of the bone owing to a faint tremor in the limb, but I was able to convince myself that there was no growth or any gross pathological lesion of the bone, but there was an angular curve at the junction of the upper and middle third of the shaft of the femur, and it was over this point that the pain was intense. I kept him at rest in bed, but he made no improvement until I put him on extract of suprarenal, with the result that in three weeks he was free of pain, and in two months was able to walk with the help of a crutch, and in four months was able to discard his stick. I am still in doubt as to the pathology of this case, and shall be glad to hear suggestions from any of the memiibers who have had similar cases. In one case that my partner asked me to examine I found very extensive mischief of the astragalus and scaphoid bones; amputation was necessary. The patient had been treated for some time for rheumatism before he came under my partner's care. This slide shows osteitis of the scaphoid bone of another case; no diagnosis of bone disease had been made, but, fortunately, the disease was limited to this bone, and thorough curettage was followed by a very excellent result, and the patient left the hospital with a very useful foot. It is more important to make an early and accurate diagnosis of caries affecting the bones on the inner side of the tarsus than on the outer, because the synovial membrane lining the joint-cavities between the astragalus, scaphoid, internal and middle cuneiform are very intimately connected. This slide shows the condition that I found in the foot of a lad, aged 21. The history was that he had hit the dorsum of his foot with the pedal of his bicycle two years previously, and then a month later the same foot had been injured at football. He had been treated by a bone-setter, as the custom is in Lincolnshire, but the foot had steadily got worse, and he was suffering a great deal of pain; you see that the articulating surfaces of the cuboid, scaphoid and the external and middle cuneiforms are affected. I cut down and curetted the diseased area, and the result, after the application of H.F. to the sinus, was excellent, and I had a letter from him yesterday morning saying that he was now able to walk 20 miles.
Here is another case where mnuch valuable time might have been saved if a correct diagnosis had been nmade in the first instance, but the patient, a child, who had been suffering pain on the outside of his knee, had been treated for rheumatism first, and then had been transferred to the surgeon as a case of arthritis; he referred him to me for a Rontgen examination, and I found a small sequestrum in the head of the fibula. This was removed and left the gap that you see here; the joint was not involved, and the patient made a good recovery.
Here is another case where the X-rays proved there was no disease in the underlying bone; it' is a case of sarcoma of the soft tissues, but the femur is not involved. When a surgeon has to deal with a bone lesion due to inflammation it is important to be certain whether the case is one of simple localized periostitis, as this was, or whether the condition is one of tuberculous or syphilitic origin. Of course, the history will in most cases provide important evidence of the pathology of the lesion, but the skiagram will afford ocular proof of the condition present. If the case is one of simple periostitis it is necessary to know whether a sequestrum has formed, and I venture to think that it is almost impossible to be certain of the presence, size, and situation of a sequestrum without the aid of the X-rays where the skin is unbroken.
Tubercular disease mlay be limited to the periosteulmi, as it was in this case, and it then presents the appearance in the skiagram of an infiltration partly in the ineimlbrane and partly between it and the compact tissue of the bone. In solmle cases where caseation and suppuration have already taken place this is plainly seen, and if pus is making its way through the thickened membrane its point of exit m-ay be located. A miiore correct estimate of the extent and gravity of the disease can be formed, and especially whether the compact tissue has been invaded, as it was in this case, of tuberculous dactylitis in a child aged 11. This bone was removed, and found to be quite soft; this occurs mlore readily when 91 92 Green: Rontgen Examiniation in Bone Diseases the underlying bone is soft, as in the bodies of the vertebree, and is of serious importance-e.g., this case, which is one of several kindly lent to me by my friend, Dr. Lane Joynt, of Dublin. Here the odontoid process of the axis has been attacked to such an extent that it gave way the day after this skiagram had been taken, and paralysis ensued; yet he had only been sent into the hospital the previous day.
Tuberculous osteitis is very common in the short bones of the hands and feet, and this slide shows the condition of the proximal phalanx of the index finger of the child, aged 11, whose toe we have just seen on the
Showing circumferential thickening of both tibia and fibula without necrosis.
Note the density of the periosteal thickening in the tibia.
screen. When this condition of osteitis occurs in the shaft of a long bone it may be more localized, and a good deal of thickening may take place, as we see here, and yet it may be possible to save the limb, as the surgeon did in this case. Also in this case of osteitis of the fibula this slide shows a very interesting condition, and one which it would be impossible to diagnose accurately without the aid of the X-rays; there are two abscesses in the scaphoid bone, and here the skiagram was of help to the surgeon, Dr. Lane Joynt, in indicating the technique which should be employed; he drilled through the bone from the internal surface without opening the joint, the pus was evacuated, and the patient made an excellent recovery. The different picture which is presented in periostitis due to syphilis is very striking, and there is no definite thickening between the periosteum and the compact tissue of the bone, but the thickening is general, and involves the bone as well as the membrane; in most cases it is circumferential, and produces an increase in the circumference of the shaft of the bone, usually of the tibia, but in this case both tibia and fibula finally, for erysipelas; several operations were necessary before the m-an was able to leave the hospital. Lastly, necrosis of the whole shaft may occur, as it did in this case, a little gipsy girl aged 4. A great deal of difficulty was experienced in obtaining this series of plates, as the child was very unruly, and had been given a taste for gin and water, and could not understand why none was given her in hospital; but the progress of the disease was carefully watched, and when this plate ( fig.~2 ) was taken I considered that the shaft was ready for removal, and I made a 3 in. incision down to the involucrum, through which I made an opening with a chisel, broke the dead shaft into two halves, and removed them without mnuch difficulty; fig. 3 shows the condition of the humerus when the child left the hospital, and she had a very useful arm. In this case, which was due to injury, the process was much slower, and it was a long time before I considered that the dead shaft could be removed.
The diagnosis of osteosarcoma in its early stages is often attended with great difficulty, and is always a matter of the gravest importance, for all, except the myeloid sarcomnata, are of a highly malignant character, and the patient's life can only be saved by early diagnosis and prompt FIG. 5. Side view of sarcoma commencing in the head of the fibula; amputation above the knee.
operation. The symptoms of endosteal sarcoma, which commences in the medullary or cancellous tissue, in the early stages resemble those of chronic osteo-arthritis, a medullary gumma or a deep-seated abscess of the bone; but if of the round or spindle-celled variety the growth is so rapid that a correct diagnosis must be made promptly, and all doubt can be cleared up by an X-ray examination. That this difficulty of diagnosing these growths is very real is shown well by two negatives 96
Green: B5ntgen Examination in Bone Diseases which were sent to me by my friend, Dr. Charles Heaton, of Westgateon-Sea, for they were both sent to him as cases of tuberculous arthritis; but amputation was performed, and the diagnosis, which had really been settled by the X-rays, was confirmed by the pathologist. Sometimes a layer of condensed bone forms a definite barrier round a myeloid sarcoma, checking its advance, and this can be seen quite plainly when it is present. Periosteal sarcomata grow very rapidly, and there are three prints, which can be examined, which illustrate this very clearly; they were taken from a patient, aged 17, who was sent to hospital with tuberculous arthritis of the knee-joint, but the lad's parents refused operation
Charcot's disease.
on the ground that if he recovered he would be unable to work, and they could not afford to keep him; you will see that whereas the outline of the bone is seen clearly in the first print, it is less distinct in the second, which was taken only fourteen days after the first, and in the third no outline of the femur can be seen at all. The growth usually extends along the side of the bone, as is seen in this case of periosteal sarcoma of the phalanx. I have seen two such cases, but the other was more advanced than this, and the detail was not so clear. ....."
I will now place on the screen several slides showing you the various stages of osteosarcoma (1) Sarcoma of the shaft of the radius, diagnosis by the X-rays, amputation above the elbow-joint, death five years later from secondary deposits in the pleura (fig. 4) .
(2) Sarcoma in adult male, commencing in the head of the fibula, amputation above the knee, death about one year subsequently ( fig. 5) .
(3) Side view of the same. (4) Endosteal sarcoma of the shaft of the fibula in an advanced stage.
(5) Sarcoma of the head of the humerus in a child beyond operation.
(6) Sarcoma of the upper end of the femur in a young child, involving the pelvic bones; no hope of any benefit from an operation.
(7) Malignant disease, probably sarcomatous, in the thigh of a greyhound.
Charcot's disease is a peculiar affection of the joints met with in locomotor ataxy, and is often associated with a history of syphilis, as it was in this case, a soldier; you can see very clearly that the disease has attacked the inner tuberosity of the tibia, producing a condition which is clearly depicted in these two slides. The side view ( fig. 6) shows the irregular outline of the upper edge of the tibia.
Dr. CHARLES HEATON said his cases of malignant disease shown by Dr. dreen suffered amputation in the usual way. The interesting point brought out by the examination was the diagnosis between sarcoma and other conditions. Periosteal sarcoma did not show at all, except as erosion of the periosteum, and it was difficult to recognize.
The Treatment of Tuberculous Glands by X-rays.
By A. HOWARD PIR-IE, M.D.
THE treatment of tuberculous glands by X-rays has been followed by different results in the case of different workers. Some have been enthusiastic and have declared that complete cures have followed the -application of the rays, while others have given up the treatment as useless. One has difficulty in reconciling these different results, but still more difficulty in finding out the dQse of X-rays that has been applied to the patient. Probably the successful cases have had the proper dose and the unsuccessful cases have not had a sufficient dose. The effect of what I call a proper dose may be twofold: (1) it may raise the opsonic MH-8a
